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THE LAC QUI PARLE RIVER WATERSHED IS UNDERLAIN BY THICK WATER-BEARING SECTIONS OF GLACIAL DRIFT AND CRETACEOUS ROCKS

Drainage is from the Coteau des Prairies, a plateau in the southwest, to the
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AREAL LOCATION OF
BLOCK DIAGRAM

basin (767 square miles) within Minnesota. The total area of the drainage

EXPLANATION

Buried sand and gravel

PLEISTOCENE

Till J

Shale

Sandstone or sand J

CRETACEOUS

PRE-
CAMBRIAN

Crystalline rock

Contact

Piezometric surface of the water
in the glacial drift

——-—-—9
Direction of ground-water movement

Note: Base of block diagram
at 700 feet above
mean sea level
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SCALE OF RADII
EQUIVALENTS PER MILLION

Chemical quality of water representative of source

Radius of circle represents total dissolved solids.
Segments of circle indicate percentage composition

c}g’;ﬁ?ﬁ l;n;nck - rficiall)l:;?((l)?::g - _ Pleistocene Lac qui Parle reservoir, about 800 feet lower than the plateaw. The term  basin, including the South Dakota part, is 1110 square miles. Most waters
gr buried sand and gravel “watershed” as used in this report refers to that part of the drainage  from the watershed are of good quality
Cretaceous sandstone or sand
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PRECIPITATION =22.5 RUNOFF=1.8 INCHES CHANGE IN STORAGE EVAPOTRANSPIR ATION
INCHES The average annual run- =0 INCHES UNDERFLOW =20.7 INCHES
The average annual pre- off is determined from For the 35-year period it is .=0 INCH.ES The remainder is the av-
cipitation is the arithmetic streamflow records for assumed that losses in The difference in under- erage annual evapotrans-
mean determined from four 1930-64 ground water, surface flow into and out of the piration for the 35-year
weather bureau stations water, and soil moisture watershed is calculoted to period
for 1930-64 are balanced by gains be less than 0.01 inch
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o~ o w 1959 1956 1954 1944 1962 1952 Yearly mean discharge =127 cubic feet per Yearly mean discharge =383 cubic feet per Yearly mean discharge=13.7 cubic feet per
Watershed boundary YEARLY MEAN DISCHARGE. IN CUBIC FEET PER SECOND second; annual precipitation=22.49 inches second; annual precipitation=23.50 inches second; annual precipitation=18.73 inches
ACTUAL EVAPOTRANSPIRATION IS DEPENDENT ON SOIL MOISTURE AND POTENTIAL EVAPOTRANSPIRATION
N FOR THE DROUGHT PERIOD (1930-39 el . ) L ; o . .
13.14 16.49 AV?V%%GEBS ggclilf”l}(')rASTIII\(I)CHES it e e 19(30—64 ) RUNOF%E%E‘{%&%%FI?I({)ISTSITQSEXLIZFE{)IV% IVIV\I%gE’II‘{gIIggEI}) cﬁﬁ%o%%%vl‘g BY A Thornthwaite’s (1957) method of graphically plotting evapotranspiration against  transpiration was about average. In 1953, the high antecedent storage in the
03’82 =5 Th rths of the annual precipitation occurs duri wWing season The method of Kunkle (1962) used to separate hydrographs for 6 years areEtation is shoun i eition to the Skmamfion of Tise qui Boile fiwr viar heskin ol Tigh « it o S proel b dion i {6, i ouike Pl By
Brookings, ree-fou pr ng growing me of Kunite was Y yarograpns jor 6 ye Lac qui Parle for years of average, high, and low runoff. In 1956, although the above-normal evapotranspiration. In 1959, low antecedent moisture conditions
South Dakota total precipitation and total runoff were about average, the winter precipitation coupled with low precipitation resulted in low runoff and evapotranspiration,
was below average while summer precipitation was above average. Evapo- although potential evapotranspiration remained high
7Y
WATER UTILIZED IN THE WATERSHED IS LARGELY FROM GROUND-WATER SOURCES, ALTHOUGH SURFACE WATER IS A POTENTIAL SUPPLY FOR MANY USES
Source Lac qui Parle Ri d Small lakes, sloughs, and Y B ST o
ac qui Parle River an mall lakes, sloughs, an . !
Use major tributaries NG StECamis Surficial sand and gravel Buried sand and gravel Cretaceous sandstone .
Relative adequacy
Adequate with development Wide areal distribution Well yields of several hundred Wide distribution Wide distribution of source
of storage facilities gallons per minute possible Well yields of several hundred Sui TRl Desirable features X ACKNOWLEDGMENTS
: : . uitable for wildlife alon : o
Generally good quality gallons per mmu'oe_ possible banles - / above the line ?j This report was made possible through the cooperation of a great many
Municipal Goo¢_1 rechar:ge . Generally good quality Undesirable features . people and agencies.
and Aquifer easily delineated Shallow _ T below the line Good Fair Poor Personnel of the U.S. Soil Conservation Service and county and
industrial " o " Many dry up during W municipal officials furnished information as did many land owners.
supply Loorage ngcessxanrg — 5 eq(;za s . age C;rI:)aClhy il distibaiion Limited recharge Low well yields droughts Well drillers supplied information of particular value. Flood
w flow in soi any dry up during droughts : : aliby mn e unEeitahle inundation data were furnished by Corps of Engineers, U.S. Army.
Prentiahit facessan Easily contaminated Quality may : :
rea v 'Il‘fea‘,g::lept fiuecessary Limited recharge Data on Hendricks Lake were furnished by the Minnesota Depart-
imited inflow ment of Conservation. The authors gratefully acknowledge these
e gt ibutions.
| | Adequate for stock Wide distribution Adequate well yields Wide distribution Wide distribution e
‘ Generally good quality Adequate well yields Adequate well yields
Rural-domestic Generally good quality Soft, somewhat salty, water
and Many dry up during droughts Limited distribution
stock supply Restricted areal distribution Treatment necessary for Easily contaminated
Treatment necessary for domestic use Quality may be undesirable
domestic use Limited inflow
Adequate with development Wide distribution Well yields of several hundred Wide distribution Wide distribution
of storage facilities ‘ gallons per minute possible Well yields of several hundred ; : SURFACE.; WA.TER : : GBOUND WATER .
Generally good quality llons mor iiEtsincsaiile 1. The Lac qui Parle River and major tributaries are potential sources 1. Most of the water used in the area is obtained from ground-water
Good recharge Gg 1l p el tp of water for moderate supplies if storage and transmission facilities sources and the potential for additional withdrawal is good
Irrigation enerally good quality are constructed 2. Ground water from one of the three principal aquifers is available
supply . - - ) - N o 2. Sites for large storage reservoirs are limited to lower reaches of the most anywhere in the watershed: REFERENCES
Restricted areal distribution Limited storage capacity Limited distribution Limited recharge lelte.d recharge river a. Surficial sand and gravel aquifers, which can yield several Kunkle, G. R., 1962, The baseflow duration curve, a technique for the
Storage required Many dry up during droughts o Low.ylelds . 3. Evaporation of about 2.4 cubic feet per second per square mile of hundred gallons per minute (gpm) to wells, are not widespread. study of ground-water discharge from a drainage basin: Jour.
Low flow during irrigation Limited inflow | Quality may be detrimental water surface must be considered in the design of storage reservoirs The water is of good quality, although commonly hard and high Geophys. Research, v. 67, no. 4, p. 1543-1554.
season to plant growth 4. Nope of the streams have much natural storage; they cease to flow in iron. Most wells are ‘1ess than 100 feet deep. The exposed Minnesota Division of Waters, 1959, Hydrologic atlas of Minnesota:
Suitable for hunting Wide distribution dunng drouglgtg, aqd flood as the result of snowmelt, ice jams, and sand and gravel are subject to rapid contamination by surface Minnesota Div. of Waters, Bull. 10, 182 p.
Seme fisking in Towes vedghies o —— excessive precipitation i ; wastes Prior, C. H., and Hess, J. H., 1961, Floods in Minnesota magnitude and
Tesiisiolés Tulic 5. Streams and ditches in the till plain overflow to widths of about % b. Buried sand and gravel aquifers, which can yield several frequency: Minnesota Div. of Waters, Bull. 12, 142 p.
Mar? hunting areas to 1 mile during extreme floods with resulting intc'erflow over hundred gpm to wells are widespread. The water is of good Thornthwaite, C. W., and Mather, J. R., 1957, Instructions and tables
Recreation y tributary divides. Flood water enters the watershed in the north quality, although it is commonly hard and high in iron. Most for computing potential evapotranspiration and the water balance:
and some flood water leaves the basin in the southeast ) } wells are less than 150 feet deep Drexel Institute of Technology, Publications in Climatology, v. x,
Variation in flow Shallow 6. Hendricks Lake, sloughs, swamps, and streams are habitat for fish c. Cretaceous sandstone or sand aquifers, which generally yield no. 3.
Many dry up during droughts and wildlife and provide important recreational opportunities less than 100 gpm to wells are common in the north-central part U.S. Weather Bureau, 1930-64, Climatological Data: U.S. Govt.
7. Surface water is of good quality and is suitable for most purposes of the watershed. Although the water may be relatively soft Printing Office., Washington, D.C.
Suitable for wildlife along Scattered marsh areas are although it is commonly hard and low in.iron, it may also be high in sodium, chloride, boron, — 1959, Technical Paper no. 37, Evaporation maps for the
banks favorable for wildlife habitat and total dissolved salts i United States: U.S. Govt. Printing Office, Washington, D.C.
Numeraus wildlite areas Fishing in Hendricks Lake 3. None of the aquifers are being fully utilized
4. Weathered Precambrian rocks are not a dependable aquifer although
Fish and a few wells have been completed in them
wildlife o
habitat Variation in flow Shallow
Floods Many dry up during droughts
Fish winterkill in Hendricks
Lake some years
Floods
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